The effect of Mycobacterium tuberculosis CRISPR-associated Cas2 (Rv2816c) on stress response genes expression, morphology and macrophage survival of Mycobacterium smegmatis.
Clustered regularly interspaced short palindromic repeats (CRISPR) are present in the genome of 40% bacteria and 90% archaea. CRISPR and accompanying Cas proteins constitute an adaptive immune system against disruptive mobile genetic elements. Two CRISPRs and 9 genes encoding CRISPR-associated proteins have been found in the genome of Mycobacterium tuberculosis. The CRISPR-associated Cas2 is an endoribonuclease required for the acquisition of new spacers. In this study, Cas2 encoded by Rv2816c was expressed in Mycobacterium smegmatis lacking CRISPR-Cas system and its role in stress responses of M. smegmatis in vitro and within macrophages was studied. We found that Cas2 mediated M. smegmatis stress response changes were associated with the altered expression of sigma factors which involved in mycobacterial stress response and virulence. We also found that Cas2 decreased the survival of M. smegmatis within macrophages. This study provides new insights on the role of Cas2.